Results: 88.7% were female subjects with a mean age of 56 (±11.7) years. The median duration of rheumatoid arthritis was 10 years (P25 = 6 and P75 = 17) and the mean of disease activity was 3.6 (±1.3), what was considered a moderate activity. In the last 12 months 37.1% of patients experienced at least one fall, with a total of 52 episodes, and fear of falling was reported by 74.2% of them, but this was not associated to the occurrence of a fall ( 2 = 1.19, p = 0.27). Gender, number of medications, age, disease activity, duration of rheumatoid arthritis, functional capacity, and physical tests showed no associations with history of falls in the past year. Resultados: Dos pacientes, 88% eram mulheres, média de 56, anos (± 11,7), duração mediana da AR de 10 anos (P25 = 6 e P75 = 17) e média da atividade da doença 3,6 (± 1,3). Nos últimos 12 meses, 37,1% tiveram pelo menos uma queda (total 52 episódios), 74,2% relataram medo de cair, porém sem associação com a ocorrência de quedas ( 2 = 1,19, p = 0,27). Sexo, quantidade de medicamentos, idade, atividade da doença, duração da AR, capacidade funcional e testes físicos não estão associados com história de queda no último ano.
Introduction
Rheumatoid arthritis (RA) is a systemic inflammatory, autoimmune, chronic, progressive disease of unknown etiology, which can lead to bone destruction and to deformity. [1] [2] [3] Patients suffering from RA may have muscle weakness, reduced mobility, postural instability, proprioceptive, postural balance, and gait changes, which are known risk factors for falls. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The occurrence of falls has been reported as something between 14.3% 7 and 54% 5 in patients with RA. This great range can be explained by the lack of criteria and of standards in the studies, in addition to a few studies involving falls and RA. Some studies in patients with RA have shown an association of falls with higher disease activity, reduced functional capacity, and with physical fitness and balance tests. 4, 5, [7] [8] [9] 11, [14] [15] [16] [17] The impact of the falls reaches physical, psychosocial, economic and family aspects. The lesions range from small abrasions to fractures, particularly in osteoporotic bone (a common comorbidity in patients with RA). 5, 7, 9, 11, [15] [16] [17] By being a frequent event, the characterization and identification of patients are fundamental, in order to establish specific programs and interventions for its prevention in this population.
In the Brazilian population, we found only one study of Marques et al. 18 on falls in patients with RA, which shows the lack of national studies in order to characterize these patients. In view of this, the aim of this study was to evaluate the occurrence of falls in patients with RA and their relationship to age, disease duration and activity, physical assessment tests, and functional capacity.
Materials and methods
The study was approved by the Human Research Ethics Committee of the Faculdade de Medicina de Marília (FAMEMA) under the Protocol 672/12. All subjects received oral and written explanations and participated in the study after signing the Informed Consent Form.
A cross-section study was performed, with our convenience sample comprising 97 patients of both genders diagnosed with RA, followed in FAMEMA Rheumatology Outpatient Clinic. To calculate the sample size, the following formula 19 was used:
where
96, for ˛ = 0.05 (type I error); -P = the expected proportion of falls in the RA population, considering 35% (an intermediate value between the extremes of 15% and 55% found in the literature); -d = a precision of 10%.
The sample size obtained by this formula would be 87 patients; we added 10% to compensate for losses and refusals, totaling 96 patients, but there were no refusals as to the participation in this study.
The inclusion criteria were: (a) a diagnosis of RA according to the American College of Rheumatology (ACR) classification criteria of 1987 or to the classification criteria for RA of 2010 from ACR/EULAR (European League Against Rheumatism) 1, 20, 21 ; (b) age over 18; (c) physical ability to perform the tests. The exclusion criteria were: (a) a deficit of comprehension limiting the interview; (b) severe visual or hearing impairment.
Patients were evaluated by a rheumatologist (M.R.A.) to confirm the diagnosis of RA, and at that time measurements of disease activity were carried out. Patients underwent blood sampling performed by a nurse (I.R.), and then were referred to take medical history and a specific interview about falls, as well as to the application of physical tests by a physiotherapist (M.A.L.).
For identification of the falls in the last 12 months, a questionnaire prepared by the researchers was used. The definition adopted for a fall was "an unintentional displacement of the body to a level below the starting position, with the inability of correction in a timely manner, determined by multifactorial circumstances and affecting stability". 22 The questions concerned the occurrence and description of the falls, being considered the last 12 months (quantity, location, reason, the time of occurrence, the activity involved, consequences, and the presence of fear of falling).
To assess disease activity, the Disease Activity Score (DAS-28), which counts joints with pain and swelling in 28 joints, the overall self-assessment of health obtained with the use of a visual analog scale (VAS) from 0 to 100, and the erythrocyte sedimentation rate, given in millimeters per hour (mm/h) through a hemosedimentation technique performed at the Blood Center of FAMEMA. [23] [24] [25] [26] The Health Assessment Questionnaire (HAQ), 27, 28 validated in Brazil by Ferraz et al., 29 was used to evaluate the functional capacity and the following tests to measure physical capacity: (a) Berg Balance Scale (Berg), proposed by Berg et al. in 1989 and validated in Brazil by Miyamoto, 30 which evaluates the balance of the patient in 14 representative situations of his/her daily routine; [30] [31] [32] (b) the "Timed Up and Go" (TUG) test, proposed by Podsiadlo and Richardson in 1991 to evaluate balance in the sitting position, the transfer from a sitting position to a standing position, stability in ambulation, and changes in the gait course without the use of compensatory strategies; 31, 33, 34 (c) 6-min Walk Test (6MWT) developed by Balke in 1963 and currently used to evaluate the functional capacity and exercise tolerance; [35] [36] [37] (d) the Guralnik Test Battery or Short Physical Performance Battery (SPPB) developed by Jack M. Guralnik and validated in Brazil by Nakano, 38 used to evaluate static balance, walking ability, and the ability to get up from a chair. 39, 40 Descriptive statistics were performed, with the presentation of central tendency and dispersion measures, according to the nature of the distribution of variables (mean, median, standard deviation, and percentiles) for the characteristics of the sample, description of the falls, and test score values. To check the normality of the data, the Kolmogorov-Smirnov test was applied. As the data were nonparametric, a correlation with the Spearman test for the number of falls and physical, functional and disease activity was carried out. The following values were adopted to interpret the strength of correlations: 0.0-0.3 insignificant; 0.3-0.5 low; 0.5-0.7 moderate; 0.7-0.9 high, and 0.9-1.0 very high. 41 As to the association between groups (fallers and non-fallers) and the variables pharmacologic agents, fear of falling, and gender, the Chisquared test was used. A significance level of p < 0.05 was adopted and all analyses were performed using the SPSS v. 21 program.
Results
Ninety-seven patients participated in this study; they were mostly women, married, Caucasian subjects showing overweight, according to body mass index (BMI) ( Table 1 ). All patients are in use of at least one pharmacological agent for RA, and 27 (27.8%) are using a disease-modifying drug.
Disease duration ranged from 2 to 40 years with a median of 10 years (P25 = 6 and P75 = 17), characterizing an established disease in the sample studied. The mean for DAS28 was 3.6 (±1.3), a value related to a disease in moderate activity (>3.2 and ≤5.1). 26 The median of HAQ was 0.6 (1st and 3rd quartiles, 0.1-1.5), which indicates a mild to moderate disability. 28 In the 12 months preceding the interview, about a third of patients experienced one or more falls, totaling 52 episodes. No patient had 4 or more falls in the past year, and the occurrence of only one episode was the most frequent value during this period. Falls occurred more frequently during the day, at home, as the subject was walking, by stumbling or slipping. In most episodes, the patient did not visit the doctor or the emergency room but suffered some kind of injury/abrasion, or severe pain ( Table 2) .
Fear of falling was reported by 74.2% of patients, both among those who suffered falling episodes in the previous year and those who did not suffer any fall, but with no significant association (p = 0.274) with the falls reported in the last 12 months (Table 3) . Also, there was no significant association between fear of falling and age (p = 0.289), disease duration (p = 0.071) and disease activity (p = 0.082). Patients with a fear of falling had greater functional impairment measured by the HAQ (p = 0.004) and a poorer performance on 6MWT (p = 0.002), TUG (p = 0.007) and SPPB (p = 0.020) tests when compared to those who stated that were not afraid of falling. No significant association was found between the occurrence of falls in the last 12 months and age ( = 0.070, p = 0.498), disease activity ( = 0.050, p = 0629), duration of RA ( = −0015, p = 0.888) and functional capacity ( = 0.167, p = 0.102). Also, the amount of drugs taken daily and patient gender had no association with the presence of falls in the last year ( Table 4) .
The worst performance in physical tests was associated with older age, longer disease duration, and increased disease activity. Functional capacity was shown to be moderately associated with performance in all physical tests, indicating that the limitation of functional activities reflects a poorer performance on these tests. There was no association between the numbers of falls with any of the physical performance tests (Table 5 ).
Discussion
The percentage of people who have suffered falls in a period of 12 months ranged from 14.3% 7 to 54% 5 (18.8%, 16 26 .9%, 17 30.2%, 18 30 .9%, 10 33%, 11 35 .2%, 8 36.4%, 12, 14 37 .1%, 42 42%, 13 and 50% 9 ). In this study, about 37% of the participants experienced at least one fall in the last 12 months, similar to the 30.2% found in another study on a Brazilian population. 18 This annual incidence is considered high when compared to the estimated incidence for elders over 65 (28-35%), and over 75 (32-42%) years. 22 As was reported by Stanmore et al., 12 there was a predominance of falls at home, probably because these subjects spend In this study, a minority (32.7%) sought some kind of specialized care after the fall; this finding is similar to that observed in the studies by Fessel and Nevitt 10 (31%) and Stanmore et al. 12 (26%). This is perhaps explained by the low severity of these injuries, that indeed were minor lesions, abrasions, and pain, as occurred in the reviewed studies. 8, 10, 12 RA patients are at increased risk of osteoporotic fracture, which results from the interaction between an increased bone fragility (low bone density) and trauma, and the fall is an important causative factor in adults of all ages with RA. We observed a higher incidence (9.6%) of fractures from falls in our patients, when compared to other studies that range from 1.1% to 5%, as well as in the elderly, whose fractures occur in about 5% of falls. 9, 11, 16, 22 The fear of falling causes patients to change their behavior, including a decrease in recreational activities. 8, 10 This fear can lead to a cycle in which the patient physically committed by RA goes on to avoid risky situations and becomes less active, which worsens his/her physical capacity and increases the chances of a future fall. No national data was found to quantify the fear of falling among a population with RA; however, we consider the percentage found in our study as being high (74.2%), when compared with the percentage of other countries (20.6%, 4 46.2%, 17 50.5%, 10 59.8%, 8 and 66.7% 7 ).
According to Duyur Ç akat et al., 7 patients with fear of falling suffer from the disease for longer periods of time and produce worse scores on the Beck Depression Scale, besides a poorer physical performance. It was found that patients with fear of falling showed worse physical/functional capacity, perhaps because these subjects did not perform the tests at their maximum capacity, which hampers to some extent the results of physical tests.
Regarding the use of pharmacological drugs, no significant difference between the groups of fallers and non-fallers was found, as in the study of Smulders et al. 13 In the literature reviewed, it was observed that a greater risk of falling is related to the greater amount of medication that the patient takes (OR = 1.44 28 ), and to the use of antidepressants (OR = 2.09 28 ) and steroids. 14 As in the literature on this subject, although age is a major risk factor, being commonly associated with the presence of falls, this factor is not associated with the occurrence of falls in patients with RA. 4, 7, [9] [10] [11] [12] [13] [14] [15] 17 A possible explanation for this finding is that people with RA (not controlled, or already with their sequels) have risk factors similar to the physiological characteristics of aging, that predispose these subjects to the falls. Thus, these patients show a premature aging, at least from the standpoint of their locomotor system. Among all studies, only that of Bugdayci et al. 16 found an association between age and the occurrence of falls; on the other hand, Schober et al. 42 found that older age was associated with an increased risk of falls in patients with RA, and some studies point to the need to further investigate the relationship between age and the occurrence of falls in this population. 14, 17 Regarding the disease duration, the mean of the examined studies was 11-17 years, 5, [7] [8] [9] [10] [11] 13, 15, 17 and our median was 10 years. No association was found between disease duration and occurrence of falls in this study ( = −0015, p = 0.888) as well as in several other studies. 5, 9, 11, 13, 17 The mean score of disease activity (assessed by DAS28) found in our study, 3.6 (±1.3), shows a moderate activity, but no association with the occurrence of falls ( = 0.050, p = 0629). As in Stanmore et al. 12, 14 and in Duyur Ç akat et al. 7 studies, in the group of fallers the score of disease activity is higher versus non-fallers (3.7 and 3.5, respectively). On the other hand, Hayashibara et al. 9 found no difference in DAS28 between fallers and non-fallers.
As Böhler et al. 17 found, we observed an association between disease activity and performance in physical tests, indicating that patients with higher disease activity may have more difficulty in performing physical tests, thus getting worse results.
In its vast majority, the studied sample shows a mildto-moderate impairment by HAQ, and there is a moderate association between poor functional score and worst performance in physical tests; but an association with the occurrence of falls could not be demonstrated. According to Marques et al., 18 functional disability, measured by HAQ, is the main risk factor for falls in Brazilian patients with RA. The literature shows that those patients with higher HAQ scores are at greater risk of falling, suffered a greater number of falls in the last year, have more fear of falling (as was found in our sample), and had a poorer performance on physical tests. 4, 5, 7, 10, 13, 14, 17 It was observed in the literature a lack of standardization in the choice of physical tests to evaluate the risk of falls. In this study, validated instruments widely used in Brazil were chosen. There was no association between a previous occurrence of falls and the performance on tests applied to our sample of patients with RA. It can be difficult to identify an association between falls and worse performance in tests of balance and physical performance, because the same factors that lead to functional impairment, which is a potential predisponent to the occurrence of falls, also limit the patient's activities and can reduce his/her exposure to risk situations.
This study has some limitations. Information on the occurrence of falls obtained by self-report tend to be underestimated (recall bias) and many studies suggest that prospective studies are carried out, where the falls are controlled by a calendar of falls and/or by phone calls, and over a longer period of time than one year, as this period may not be sufficient to distinguish between fallers versus nonfallers. 9, 10, 12, 13, [15] [16] [17] Some studies 11, 12, 14 show that samples from a reference outpatient clinic may not adequately represent the population with RA in general: it is expected that these samples present a greater number of severe cases of RA; but even the most severe cases can be in a good condition, thanks to their access to a good treatment. The fact that we did not consider the level of physical activity of our patients, and the wide age range of the sample, are also limitations to this study.
The occurrence of falls is a complex multifactorial event whose prediction can be difficult, even with the combined use of measures of activity of the disease, functionality, and physical tests. Physical tests were not associated with the occurrence of previous falls, and this suggests that prospective studies are needed in order to assess the ability of these and other instruments as predictive of the occurrence of falls in people with RA.
Conclusions
Our results confirm an increased prevalence of falls in patients with RA; but with no association with age, gender, disease duration and activity, functional capacity, the number of drugs used, and physical fitness tests. Physical tests have shown an association with age, disease duration and activity, and, especially, functional capacity.
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